These two factors, ignorance and apathy, pose significant barriers to the restoration of riparian environments which have been adversely affected by runoff, as well as to the protection of these environments from the further negative impacts of stormwater in the future. Models for stormwater management must address both public ignorance and public apathy if they hope to have long-term positive effects on hydrologic systems including lakes, streams, and oceans. This chapter will discuss a watershed-based stormwater management strategy with considerable emphasis on addressing and minimizing public ignorance and apathy.
A Conceptual Framework for Understanding the Impact of Stormwater
While general models for the management of stormwater runoff are useful, the development of specific models appropriate for implementation on a watershed-by-watershed basis are significantly more so. Further, while watershed-specific models focused solely on the hydrologic features of storm water management are both valuable and necessary, the development of a comprehensive conceptual model incorporating social and political features as well as the physical features of the environment is critical. The relationship underlying such a conceptual model can be expressed in the general equation where:
PC + PK + PP + PF + BMPs = ISWR (2.1) PC = level of public concern, PK level of public knowledge, PP implementation of public policies, PF = physical features of the environment, BMPs = implementation of best management practices, ISWR = impact of stormwater runoff. Figure 2 .1 provides an example of how this equation can be translated into a watershed-specific model from which an appropriate prevention and restoration approach can be derived. As the figure demonstrates, public concern and public knowledge are the factors least proximate to the impact of stormwater, but they are conceptualized as existing at the point in the model of the greatest potential leverage. Public
The Watershed Environment policy implementation, physical features of the watershed system, and implementation of best management practices are also considered to be significant factors in this model. Of these, the physical features of the watershed are probably the most immutable. Though certainly these can change considerably over geologic time (or as the result ofland development activities), the soils, slopes, and other physical characteristics of the environment are generally relatively stable factors in the model. In such a model, the impact of stormwater runoff on the riparian environment is de~reased by increasing public knowledge, public concern, the implementation of public policies, and/or the implementation of appropriate BMPs. Furthermore, the impact of stormwater runoff is the greatest when all of these are non-existent.
Although paying attention to all four of these mutable factors in the model is important, it is not possible to discuss each one at length at this time. For this reason, only the two very potent factors of public concern and public knowledge will be discussed in detail here.
Public Concern and Public Knowledge: Some General Considerations
At the individual citizen level, concern for and knowledge of storm water probably do not exist as separate factors even though our conceptual model has considered them as distinct. In all likelihood, watershed residents should probably be characterized both in terms of their levels of concern about storm water (ranging from absolutely none to extremely high) as well as their levels of knowledge about the topic (again, from absolutely none to extremely high). It may go without saying that an y individual citizen may therefore display any combination of these two ranges.
Dichotomizing each factor -concern and knowledge -for simplicity's sake into categories of high and low, allows us to consider each watershed citizen in terms of one of the four general types shown in Table  2 .1. Undoubtedly, this matrix represents an oversimplification of the complex relationships between knowledge and concern which actually characterize watershed citizens; nevertheless such a matrix provides a framework for creating an appropriate range of educational efforts. For example, citizens who already have high levels of concern and knowledge may be considered ready to move into an action phase of advocating for public policies or implementing BMPs, requiring little specific education apart from periodic updates as new information becomes available.
On the other hand, individuals with a high level of concern for stormwater runoff (either in general or on their own private property) but a low level of knowledge about runoff and its effects are usually not at the stage ofbeing especially helpful advocates for appropriate public policies, nor are they very successful in implementing useful BMPs unless they achieve success by accident rather than by design.
Similarly, individuals with a high level of knowledge about stormwater and its effects but a generally low level (or no level) of concern are unlikely to have significant positive effect on the impact of storm water runoff. Although they may know what stormwater is and what the effects of runoff are, they just don't care to get involved -either in public policy initiatives or in the implementation of appropriate BMPs.
And, as is rather evident, the individuals most removed from the possibility of reducing the deleterious effects of storm water runoff are those who neither know about stormwater and its effects nor care.
Each of these four groups requires somewhat different educational strategies targeted to their specific levels of concern and knowledge and directed toward meeting their specific needs. For this reason, a watershed-based approach to storm water management must include a variety of educational approaches -some directed toward increasing citizens' concern for stormwater runoff, others directed toward increasing citizens' knowledge bases. One way this can be accomplished is illustrated by a case example from a midwestern United States watershed. The Bear Creek Watershed in Cannon Township, Kent County, Michigan, is a sub-watershed of the Grand River, the second largest tributary to Lake Michigan. Although the watershed is within the metropolitan Grand Rapids area, it has generally maintained its rural character, with recreational and agricultural land usage the most predominant. Ironically, it is this rural character which has recently begun to attract more and more residential development as city dwellers seek suburban settings for their homesites. For example, between 1980 and 1990 the population of Cannon Township increased some 59%, and an even greater rate of increase has been reported in the three years since. Commercial and industrial development have not been extensive. Residential development has generally taken place on former agricultural lands, although some properties unsuitable for farming have also been converted to homesites.
The geomorphology ofthe watershed is notable for its location on the boundaries of two of Michigan's principal bedrock formations: the Marshall and Michigan formations. Furthermore, the topography of the area displays the influence of both the Michigan and Saginaw glacial lobes within its boundaries. The resultantterrain is chaotic, but visually interesting, with moraines, steep slopes and outwash plains supporting a variety of vegetative resources, including a wide range of hardwood and evergreen species.
Bear Creek itself is approximately 17 miles (27 km) in length and traverses the watershed from eastto westat a 0.35% slope before emptying into the Grand River some 45 miles (72 km) upstream from Lake Michigan. Surrounding the creek and its numerous tributaries are wooded upland areas, including significant wetland resources. The slopes of the landforms adjacent to the creek are significantly steeper, with substantial areas having slopes of 12% or more. These physical features, as well as the climatic characteristics of the region, influence both the type and amount of stormwater runoff in this watershed.
The Bear Creek Watershed Project
In 1992, Cannon Township received a Michigan Department of Natural Resources Watershed Planning Grant funded by Section 319 of the federal Clean Water Act administered by the U.S. EPA to establish the Bear Creek Watershed Project (BCWP). These funds, along with matching funds from the Township, supported a 12-month process focused on assessing the nonpoint source water quality concerns in this 20,096-acre (8169 ha) watershed, as well as on creating a Management Plan to address these concerns. Among the fmdings of the initial assessment was the fact that citizen concern with, and knowledge of, stormwater runoff issues were both generally low: although some people representative of other quadrants in the matrix described above reside in this locale, the greatest number of watershed residents were best characterized as relatively low concern/low knowledge individuals.
As a result, the Bear Creek Watershed Management Plan submitted to the EPA for continuation funding in November 1993 requested substantial resources for citizen education efforts. These efforts were specifically designed to educate individuals about the particular impacts of stormwater runoff which had been documented during the planning year in this specific stream system. These impacts included increased sedimentation, heightened bacterial and nutrient loading, increased instream erosion, increased frequency of larger magnitude precipitation events (e.g. rain and snow falls), and decreased ground water recharge associated with lower base flows in the summer and increased bank-full flows at other times. With these problems clearly identified, a multifaceted educational strategy to reach the greatest possible number of watershed residents was designed.
The Bear Creek Watershed Project Educational Component: A Focus on Basic Principles
Because the general level of concern for, and knowledge about, stonnwater runoff was assessed to be fairly low in this watershed, educational efforts were designed to provide both a basic level ofinformation on the topic to all residents, and specific infonnation to targeted groups. Four principles (or main ideas) were identified as themes around which to organize the creation and dissemination of educational infonnation. These principles were as follows:
1. all precipitation is stormwater, 2. the amount of water on earth does not change (although water changes state from solid to gas to liquid, all the water this planet will ever have is the water we have right now), 3. everyone is a nonpoint source polluter of water resources, and 4. knowledge about nonpoint source pollution must be translated into action to preserve and protect water resources.
In the first year of the BCWP, during the planning phase, several of these themes were incorporated into educational efforts. These efforts included the publication of a quarterly Project newsletter, community meetings, targeted workshops, regular public relations and informational releases to the print and electronic media, public addresses on water quality to watershed audiences by the Project Manager, and in-school programs for elementary students. All of these efforts have been effective in reaching diverse audiences and are expected to continue during the project implementation phase from 1994 through 1996. For the sake of brevity, just a few ofthese ongoing educational efforts will be described in greater detail.
The quarterly publication The Bear Creek Indicator and its companion newsletter for school children, The Creeky Chronicle, have become the educational backbone of the Project. Each issue of The Indicator includes news articles, feature stories, announcements and regular columns on such topics as stormwaterrunoff, wetlands, streambank restoration, and pollution control. The newsletter also usually contains cartoons with environmental themes, telephone numbers of agencies providing assistance with water quality problems, and reviews of related legislation or new publications. Every one of the 2500 homes in the watershed is delivered a personally addressed copy of both newsletters every three months. The 2-page Creeley Chronicle is not only mailed to each home in the watershed, it is also hand-delivered to every third and fourth grader in the three elementary schools within the watershed boundaries. Teachers are encouraged to read the one-page lead story in The Creeley Chronicle to their class and to encourage their students to complete the related page of activities. Topics covered in this newsletter have included the pollution-carrying effects of water, the glacial history of the watershed, the relationship between trees and water resources, and careers in the environment.
The Creeley Chronicle is written at a fourth-grade reading level; The Indicator is written at about a sixth to seventh grade level. Evaluations of the impact of both publications have shown that many adults read The Creeley Chronicle and complete its activities (crossword puzzles, seek-nfind, etc.) and that a large number of children read The Indicator, especially its less technical features. Having two distinct newsletters provides an opportunity to widely disseminate the most fundamental facts about hydrology and incorporate the four basic educational themes in a non-threatening, non-demeaning way. There is little doubt that some parents who share stories in The Creeley Chronicle aloud with their children are themselves having a first exposure to this information.
Another type of educational effort worthy of mention is citizen workshops. Unlike the newsletters which are more broadly focused, citizen workshops target watershed residents who may be characterized as high concern/low knowledge. Three workshops have been held to date:
1. a lengthy presentation by a DNR wildlife biologist regarding management of private lands for attracting wildlife, with a specific focus on vegetative resources, 2. an outdoor workshop lasting several hours and presenting participants with a choice of participating in two of several hands-on sessions including streambank landscaping, the Adopt-a-Stream Program, trout habitat restoration, and soil erosion, and 3. a workshop including a slide presentation and lecture by landscaping experts on streambank stabilization. A variety of local experts were utilized to structure and present these workshop sessions, some conducted on the banks of Bear Creek. These workshops helped motivated citizens to move from concern for the watershed environment to appropriate personal action.
A third educational effort has resulted in widespread visibility for the Project and for water quality concerns in general. This is the effort directed toward securing electronic and print media coverage of nonpoint source pollution in the Bear Creek watershed. This has been accomplished through press releases, through submission (and pUblication) of articles in local magazines, and through regular participation in radio and newspaper interviews about such high-profile topics as fecal coliform contamination. Each mention of the Project's efforts in the media generally results in one or more citizens or families contacting the Project for more information, or for details about participation in other watershed events. General media coverage to date has been one way to increase both the concern and knowledge of local residents about water quality issues. A Project Scrapbook including all references to the Project in the media is maintained and this Scrapbook is displayed at all Project meetings. It is also available as a reference for grantvvriters, public officials, or interested citizens.
Educational Approaches in the Future
In addition to continuing all of the educational efforts of the planning year, the Project anticipates adding several new innovative educational initiatives as a part of its implementation phase which will begin in October 1994. The educational innovations include The Watershed Environmental Umbrella, The Bear Creek Players, Riparian Clubs, and the Hydrologic Education Line for Partners (HELP).
The Watershed Environmental Umbrella
The Watershed Environmental Umbrella is envisioned as a Bear Creek Watershed-based 501(c)(3) organization capable of writing and administering grants to fund a wide range of water quality projects, with a special emphasis on securing additional educational financing. At the present time, there is no non-profit entity in the watershed capable of securing such a funding base for other elements of educational, public policy or BMP programming. Funds for the Environmental Umbrella will pay for a grant writer and for the materials and supplies to support grantwriting efforts.
The Bear Creek Players
The Bear Creek Players are scheduled to begin organizing as a troupe to present dramatic works with environmental (specifically water quality) themes in Fall 1994. The Players are conceptualized as a group of from ten to fifteen individuals ranging in age from thirteen through adulthood. Two to three performing groups will be created, along with technical support stafimg (i.e. sound, lighting, props, direction, etc.). Each group will develop the same three productions focused on water quality issues specific to the Bear Creek Watershed.
A grant from the Grand Rapids Arts Council has been applied for to secure the services of a prominent local playwright to create the three 20-to 30-minute dramatic presentations.
The performing groups will provide performances of these plays to local audiences in the five northeast Kent County, Michigan, townships comprising the watershed. These audiences are expected to represent all types of educational needs, therefore the presentations will focus on increasing both concern for, as well as knowledge of, water quality issues.
Overtime, additional dramatic presentations will be developed to further enhance the foundation of knowledge and concern. Throughout, the dramatic presentations will focus on real-life conflicts and differences of opinion inherent in the decision-making processes related to stormwater management at the local level. Points of view represented (by characters in the dramas) will include those of Department ofNatural Resources (state level) staff, farmers, private residential landowners, planning and zoning officials, elected township officials, land developers, watershed Project staff, schoolchildren, and parents. Furthermore, the dramatic presentations will be written to include opportunities for audience participation, including participation in the ultimate resolution of the plays' central conflicts. The Bear Creek Players will provide an opportunity for observing and vicariously experiencing the complex decision-making process related to the management of stormwater runoffin this watershed.
Hydrologic Education Line for Partners (HELP)
The Hydrologic Education Line for Partners will be implemented in the fall of 1994 as an effort to provide a 24-hour, 7-day a week, interactive educational resource for watershed residents. HELP will be a branching menu-driven telephone system, with information available on such topics as septic tank management, water well information, fecal coliform testing and test results, streambank stabilization measures, soil conservation and crop management techniques, best management practices, and other topics of citizen interest or concern.
Callers to the HELP line will select a general topical area by pressing a button, then will receive both specific information on the topic as well as a telephone number or address for securing more in-depth information. The capability to report water quality or stream-related emergency situations will also be available (e.g. toxic contamination at a specific site, a dam or road crossing in danger, etc.). In these situations, an emergency number will be provided. HELP will also allow citizens to leave messages or comments about water quality for project staff during times when the staff is not available.
The possibility of creating an interactive, electronic mailbox as part of an on-line computer network is also being explored as an adjunct to HELP. Such a computer-based system would allow residents to download information on water quality topics into their personal computers, store it, or print it, or to send lengthy written messages to project staff.
In general, HELP and electronic on-line systems are focused primarily on increasing citizens' levels of knowledge, although some impact on their levels of concern may certainly occur as well.
Riparian Clnbs
The establishment of Riparian Clubs is currently underway in the watershed. These clubs are intended to function much as block clubs do in urbansettin~ that is, they are expected to focus on common problems and common strategies for resolving these problems, as well as upon creating opportunities for shared activities among streamside residents in specified areas of the Bear Creek watershed. For organizational purposes, these specified areas are the 35 smaUersub-watersheds which comprise the Bear Creek stream system. These watersheds include the Creek's three major tributaries (Waddell, Stout, and Armstrong Creeks) as well as areas along smaller, unnamed creeks. Many of the residents of the watershed actually live in these riparian zones. Riparian Clubs will be loosely structured, with Club leadership and activities determined by members. It is anticipated that these groups will focus on such issues as streambank protection and planting, stream cleanup, macroinvertebrate sampling, creation of fish habitat and similar stream-related opportunities for joint action, including advocacy for public policy initiatives.
Generalization of the Bear Creek Educational Efforts to Other Watersheds
While it is true that the specific educational programs described in this case study evolved from the citizen needs and watershed characteristics of a single watershed in western Michigan, many of the concepts upon which these programs are based have wide applicability. For example, it is evident that these programs are not only multi-faceted (that is, they do not depend upon a single program to deliver the educational information), they are multi-sensory as well.
The newsletters, for example, are intended to be read, providing information that is relatively permanent: some watershed residents keep every copy of the newsletter, filing it for future reference in case they need the information it contains at some later date, even if they may not realize a current need. The small local museum also maintains file copies for future reference, providing an archival record for citizen use. The production of written documents on a variety of topics is, therefore, an important part of this umbrella approach to education, providing a permanent foundation of information for everyone.
Hands-on workshops have different characteristics. For the most part, these provide information visually and aurally, often with a significant practical component. Residents learn by doing, as well as through hearing and seeing. These educational experiences are not primarily captured in writing (although handouts may be included) so they cannot be filed away for future reference in quite the same way that newsletters are, but the experiences are often more vivid, personalized learning opportunities with an environmental action component built in.
In contrast, presentations of the Bear Creek Players will not rely on written materials at all, but will depend upon impacting citizens' levels of knowledge and concern in a way that is both educational as well as entertaining. Here the primary modes used will be visual and auditory, but the decision-making component is included to engage audiences in logical, rational problem-solving strategies at the same time. Utilizing drama, with its ability to transcend time and place, will also allow the integration of imagination into the educational process and engage individuals who are not especially attuned to the recitation or visual presentation of factual information alone. Drama will allow educational material to be introduced in ways that are enjoyable both for the presenters and for the audience.
HELP and computer on-line systems will provide opportunities to interact with a non-animate source of information as a means of securing information and/or providing information to others. There are many individuals who learn well through interactive, electronic media and these systems are expected to provide them with opportunities to learn about water quality in ways they find comfortable and usefuL Riparian Clubs provide another type of educational mode -that of activity based, experiential, project-centered learning. Furthermore, Riparian Clubs are based on the idea of group learning, with the direction provided by the learners themselves. This learning may occur through any one ofa variety of methods, butwiIl be based upon the specific educational needs of each smaner sub-watershed. This component will likely have a strong peer learning component as streamside residents share their concern( s) and knowledge with one another to accomplish Riparian Club goals.
With its focus on education as a critical component for mitigating the impacts of stormwater runoff in watersheds, the general model presented in this chapter has wide utility. Each watershed, of course, must assess the specific problems it faces and design educational programs which can impact public concern for and knowledge about these problems in ways that meet the needs of its citizens. If these educational programs are multi-faceted, multi-sensory and targeted to specific types of citizens (as is the case in the Bear Creek watershed) their likelihood of success is significantly increased.
